Section VII:
M&YV for Water Projects

This section provides information on how to measure and verify on-site
water and energy savings associated with water conservation measures
(WCMs) installed at federal facilities. Chapter 26 of this section provides an
introduction to M&V for water projects; Chapters 27 through 31 describe
method-specific approaches. The content of these chapters is summarized
in the following table.

Chapter Method Description Method Number

27 Stipulated flows and operating WCM-A-01
schedules for plumbing devices

28 Metered flows and stipulated or WCM-A-02
metered durations for plumbing
devices

29 All water uses compatible with sub- WCM-B-01

metering or monitoring

30 All water uses compatible with WCM-C-01
whole-facility metering

31 Calibrated computer simulation anal-  WCM-D-01
ysis of water-consuming systems
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26.1

26.2

Introduction

This chapter provides background information on water conservation opportunities,
M&YV issues relating to water conservation, and overviews of various M&V methods
that follow the framework of Options A, B, C, and D. Some of the information and
text in this section comes directly from the 1997 version of the International
Performance Measurement and Verification Protocol (IPMVP). The IPMVP (see
www.ipmvp.org) contains additional information and references that may be useful
in developing water conservation projects and plans for measuring and verifying
savings.

Water Conservation Measures

Water resource efficiency has become one of the most successful tools that water and
sewer providers can use to limit and manage the increasing costs of providing water
and treating wastewater. A partial list of water conservation measures that Federal
agencies can consider includes the following:

® Replacing components of older plumbing systems with water-saving equipment
such as ultra-low-flow toilets (ULFTs), high-efficiency shower heads, aerators, and
self-closing valves.

¢ Eliminating continuously flowing urinals, lab drains, drinking fountains, and
other similar devices.

* Replacing once-through cooling devices for space-cooling, icemaking, and other
purposes with closed-loop or air-cooled systems.

¢ Improving technologies and management techniques for boilers, dishwashing,
laundry, and other special purposes.

¢ Identifying and repairing all leaks promptly (an operations and maintenance
measure.

¢ Maintaining proper pressure through the use of pressure regulating valves
(PRVs).

® Decreasing the use of water for landscaping by implementing xeriscaping and
more efficient irrigation systems and practices.

M&V Guidelines: Measurement and Verification for Federal Energy Projects, Version 2.2



26.3

CHAPTER 26 Introduction to Water Conservation Measurement and Verification

¢ Installing graywater, rainwater, and reclaimed water-recycling technology for
flushing and/or irrigation

¢ Installing monitoring equipment and sub-meters as needed so that increases in
consumption over time can be quickly rectified

Ons-site savings, or savings that accrue directly to the facility, can result from reduced
water supply charges, sewer charges, and/or energy costs.The greatest savings are
often the result of lowered energy costs, for example, reduced water heating,
pumping, and treatment needs. Energy savings often occur at facilities that use
pumps to boost water pressure or to irrigate with groundwater, or at facilities with
their own water-treatment systems.

In some warm, humid climates, hot water is also used to temper cold water in toilet
and urinal cisterns in order to prevent condensation problems. In some very cold
climates, hot water is bled into cisterns and cold water pipes to prevent freezing
problems. Although fixture retrofits may greatly reduce hot water needs for these
purposes, it is generally preferable not only to retrofit the fixtures, but also to reduce
or eliminate the need for hot water by using strategies such as insulating cisterns and
pipes, using passive solar techniques to heat cold water pipes (which can also reduce
cooling loads), and other techniques.

Unfortunately, certain water measures may actually increase on-site energy use. For
example, switching from a once-through cooling system to a closed-loop or air-
cooled system can greatly reduce water usage, but it requires fans or pumps and
can lower cooling efficiency, depending on the temperature of the incoming water.
Agencies should take such increases in energy demand into account when
determining overall savings accruing to a specific site.

Ons-site water conservation can also result in off-site energy savings. Though federal
performance contracts will not include payments for these savings, there may be
value in considering them for utility incentive programs.

Information on Federal Water Conservation Programs

The Energy Policy Act of 1992 (EPAct) and Executive Order 13123 call for the
implementation of water conservation projects and provide the authority to use
performance contracting to finance these projects. Subtitle F, Section 152, of EPAct
amends Section #541 of the National Energy Conservation Policy Act (42 USC 8252)
to explicitly include water with the requirement related to energy use. The same
section also directs federal agencies to install in the facilities they own, to the
maximum extent practicable, all energy and water conservation measures with a
payback period of 10 years or less. Subtitle F, Section 152, of EPAct amends 42 USC
8287 to authorize the use of energy-saving performance contracting, and Section 152
authorizes and encourages agencies to participate in incentive programs offered by
gas, water, or electric utilities to finance the installation of energy and water
efficiency measures required by EPAct.
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Executive Order 13123, “Energy and Water Efficiency in Federal Facilities,” Section
303, further directs agencies to identify conservation opportunities and install
cost-effective conservation measures. Finally, Section 401 directs agencies to use
innovative financing and contractual mechanisms including, but not limited to,
utility demand-side management programs and energy-savings performance
contracts to meet the water and energy goals and requirements.

DOE's Federal Energy Management Program (FEMP) is working with federal
agencies to help achieve these goals. FEMP provides technical support to federal
facility managers to help identify opportunities for successful water conservation
projects. FEMP's technical assistance program offers a range of services, including
project and financing assistance, software tools, and training.

Federal Water Working Groups

The Federal Water Working Group, established by the Interagency Energy
Management Task Force and facilitated by the FEMP Water Conservation Program,
focuses on water management awareness, technical assistance, training, water
conservation plan development, and partnerships with industry and professional
associations. The Federal Utility Partnership Working Group consists of
representatives from water, wastewater, electric and gas utilities, and federal
agencies. The group explores ways that federal agencies and utilities can work
together to create efficiency projects and programs that benefit all parties.

Project Assistance

For site-specific projects, FEMP can help plan and develop projects, leverage
resources, and provide information on water-efficiency technologies. As part of the
project-screening process, FEMP has developed WATERGY, a spreadsheet model
that uses water/energy relationship assumptions to estimate potential water and
associated energy savings at a facility or building.

Project Financing Assistance

The FEMP Water Conservation Program also supports federal agency use of
alternative financing mechanisms. These include ESPC and utility contracts for
water conservation projects.

Training and Workshops

FEMP offers a Water Resource Management training course and, for a fee, can
design and implement agency-specific water conservation workshops. Training
information and WATERGY software, copies of water conservation case studies, and
other information resources can be obtained from the FEMP Help Desk.

264 M&V Options for Water Conservation Measures

This part provides a brief overview of methods for determining water savings. The
methods follow the framework of the IPMVP's Options A, B, C, and D. An overview
of the M&V options is presented in Chapter 2.
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The four M&V options for WCMs are as follows:

® Option A: Focuses on physical assessment of equipment and system changes to
ensure that installation is to specification. Key performance factors (e.g., gallons
per flush) are determined with spot measurements or manufacturer's data, and
operational factors (flushes per hour) are stipulated based on an analysis of
historical data and/or one-time, spot, or short-term measurements.

® Option B: Savings are determined after project completion by using short-term or
continuous measurements taken throughout the term of the contract at the
device or system level. Both performance and operational factors are monitored.

® Option C: Savings are determined after project completion at the whole-building
or facility level using current-year and historical utility meter or sub-meter data.

® Option D: Savings are determined through simulation of facility components
and/or the whole facility. The simulation is calibrated with end-use or whole-
facility metering data. Simulations can include anything from spreadsheets using
fixture unit data to sophisticated programs using psychometric calculations.

M&V methods defined for these options are summarized in part 26.7.

26.5 Water Conservation M&V Issues

26.5.1 M&V Cost Consideration

The value of a WCM should be considered when deciding how much effort to put
into M&V activities. The value of the M&V information should not exceed the cost of
obtaining the information. Thus, when examining water efficiency opportunities
with small amounts of water savings, ESCOs and federal agencies may need to apply
simplified versions of the M&V techniques used for energy efficiency. Exceptions to
this approach exist when the water-efficiency projects lead to significant direct or
indirect energy savings.

26.5.2 Water Rates

Water and sewer rates vary tremendously throughout the country. Many locations do
not charge on the basis of consumption and/or do not meter the service. Other
jurisdictions charge only for water consumption and issue a flat bill for sewer
services. Most areas, however, bill for water and sewer service from meter readings,
and a large percentage of charges are consumption based. These are areas where
performance contracting can be most successful for all parties involved.

As with energy-efficiency projects, the goal of a performance contract is to reduce
facility operating costs. The M&V approach selected should be designed to provide
water and energy savings information in such a way that cost savings can be
estimated. Therefore, the M&V plan should ensure that:
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* Appropriate energy, water, and sewer rate schedules are used to calculate cost
savings.

e Agreements are made between the federal agency and the ESCO on how changes
in rates (e.g., $/1000 cubic feet) and changes in how the charges are calculated
(flat rate changed to volumetric rate) will affect any savings guarantees or shared
savings arrangements.

® The water (and energy) savings data and calculations can be used to determine
cost savings—i.e., all the data used to calculate a water, sewer, and energy bill are
available and documented.

Meter Accuracy and Metering

The quality and accuracy of water meters varies significantly according to the type,
initial quality, age, calibration efforts, and maintenance of individual meters. A
historical consumption level could be substantially lower than actual flow. The
encoded register meters used by most water utilities tend to register anywhere from
zero to 25% low (IPMVP, Section 4.5.1) and thus may not precisely represent
consumption after long periods of service. Therefore, using historical water meter
data may not provide an accurate baseline for purposes of a performance contract
and can adversely affect savings projections.

Recommendations for metering include the following:

e All meters installed to verify savings should comply with appropriate American
Water Works Association (AWWA) accuracy standards. Regular calibration should
be part of any M&V plan that relies on the use of either whole-facility or sub-
meters for the calculation of savings.

® Sub-meter quality must be addressed if these meters are used to measure
quantities involved in determining savings. Degradation of low-quality meters
can result in artificially low flow readings.

e If existing water meters are used in the M&V effort, project partners should
consider either testing the accuracy of the meters or installing meters
independent of the utility meters. For example, adjusting three years of
istorical water-use data, based only on recent calibration may not account
properly for meter inaccuracies that varied throughout the last three years.

Flow measurements can be made either with flow meters or by volumetric means.
Suitable flow meters are selected for appropriate accuracy and have flow ratings that
conform to field conditions. Flow rates can also be determined by measuring how
much water (i.e., its volume) is used or discharged during a measured time interval.
For example, water discharged from a faucet is collected for a timed period of

2 minutes, and is found to be exactly 5 gallons when measured; the flow rate is

5 gallons divided by 2 minutes, or 2.5 gpm (gallons per minute). Volumetric
measurements are usually used to determine how much water is discharged during a
set cycle, such as one flush of a water closet. Dishwashers and clothes washers also
have set cycles, although care must be taken to recognize possible variations such as
water-saver cycles or extra rinse cycles.
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Spot measurements are useful not only to quantify water consumption but also to
make sure specific devices are assigned to appropriate groups (when sampling is
used to characterize the entire population of devices) and to verify that all devices
assigned to the sampling group have similar performance characteristics.

Flow measurements should be made with integrating flow meters, either by direct
reading or perhaps through an energy management system (EMS), and with or
without automatic recording. Suitable flow meters will be selected for appropriate
accuracy and have flow ratings that conform to field conditions. The readout from
integrating flow meters will be in volumetric units, typically gallons or cubic feet,
often with a multiplier. Knowledge of the correct multiplier is critical. Readings must
be taken and recorded regularly, either monthly or at a more frequent interval.

Fixtures of a similar type that have the same flow characteristics can be grouped
together. Units of measure should be consistent with the fixture type, but all should
be expressed with a common volumetric measure (usually gallons) so those totals
can be aggregated easily. For example, water consumption for water closets might be
expressed in gallons per flush, while shower consumption is expressed in gallons per
minute. Water consumption per unit of measure must then be quantified in the
same units, and periods of service must be expressed in consistent terms (such as
flushes per day, or minutes per shower and showers per day). In some facilities the
utilization factor may change seasonally (e.g., a school summer vacation period);
separate data will be needed for each season.

26.5.4 Nameplate Data

ESCOs and agencies should use great caution if they rely on nameplate data for
M&YV calculations of baseline water-use or savings. The water consumed by most
water fixtures can be easily adjusted to go well above or below nameplate
specification. Actual use for existing fixtures can be determined by short-term
metering or other techniques. All newly installed equipment should be tested and
adjusted as needed.

The following are two examples (excerpted from the 1997 IPMVP, Section 4.5.1):

Toilets

Existing toilets that are nominal five-gallon-per-flush (GPF) models (pre-1980) are
often assumed to consume 4.5-5.0 GPF. “Low-flush” toilets from the 1980s are
generally said to have a nominal flush volume of 3.5 gallons. These assumptions are
not always valid, because significant variations are possible due to internal refill
settings and different flush mechanisms. The flush volume of “flushometer” valve
toilets may vary by as much as several gallons depending on water pressure, valve
condition, and, in the case of piston-type flush valves, the position of the adjustment
screw. Even gravity tank toilet flush volumes may vary somewhat with water
temperature and pressure, although these variations may be relatively minor.
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An assumption must also be made for the number of flushes per day. This is
particularly difficult since it requires an understanding of how building occupants
live and work and how often they “double-flush” the toilet. Although there has been
much discussion of the need to double-flush low-consumption toilets, some informa-
tion indicates that higher-consumption toilets are being double-flushed as well.

The actual measured consumption of “water-wasting” toilets varies from 3.5-7 GPF. A
stipulation of unit flush volumes for existing toilets ignores the fact that a part of the
baseline consumption and later water savings resulting from toilet replacement

(or repair/retrofit of existing toilets) comes from ending internal leaks in the old
toilets. These leaks can originate with seeping/leaking flappers, ball cocks out of
adjustment, leaking supply lines, etc. Leaks can be identified by using techniques
such as dye tablets in toilets or looking for variances from normal consumption rates.
Quantifying baseline losses due to leaks is difficult, however, and simple stipulations
should be used with caution.

Shower Heads

Existing pre-1990 shower heads are often assumed to flow at 5 gallons per minute
(GPM). However, field studies suggest that actual flow rates are closer to 4 GPM, and
sometimes even lower. Flow rates may vary, depending on the specific shower head
model, water pressure, and condition of the fitting, from well over 5 GPM to less
than 1 GPM. The flow rates of most older shower heads vary significantly with water
pressure and long-term deposition. Of course, an assumption must be made about
the number and duration of showers per day.

Taking Spot Flow Measurements of Shower Heads and Toilets

Taking spot flow measurements of shower heads and toilets can be done by using
small flow meters or by timing the filling of a container of known volume. Unlike
toilets, for which measuring unit flush volumes involves the often difficult
installation of inline flow meters on water lines, approximating showered flow

rates can be accomplished by using a graduated container or calibrated measuring
device (e.g., the Water Weir), which does not require a timer. After determining flow
rates and flush volumes, an assumption must still be formulated concerning usage
rates (number of flushes per day, number and duration of showers per day).

Baseline Adjustments

Baseline adjustments, which may be required during the service phase of an ESPC,
are a common area of contention in performance contracts. In general, one might
expect baseline adjustment changes to fall into one or more of the following three
categories:

1. Clearly expected and predictable annual variations. For example, changes in
rainfall that affect irrigation requirements or changes in a building's occupancy
that affects water closet use. These are usually dealt with through defined proce-
dures for each identified factor in the savings formulas. Such procedures might
include the use of regression analyses to calculate savings using current-year
weather or occupancy data (Options B and C), stipulating the use of typical
weather or occupancy data (all options), or agreements to modify baseline calcu-
lations by using current-year weather or occupancy data (Options A and D).
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2. Potential changes that are predictable, although describing a detailed calculation
method for them is not reasonable given the unknowns about each situation or
the cost of developing numerous “what-if” scenarios. For example, adding more
occupancy hours to a library, closure of a facility, adding new wings on a hospital,
or acquiring more landscape irrigation acreage. These changes require a
conceptual approach defined in the agreement between the ESCO and the
agency, rather than a method to cover each eventuality. Examples of such
conceptual approaches are (a) defining which party is responsible for decreases
in energy-savings associated with different categories of changes, (b) defining
whether an ESCO is able to claim credit for additional savings associated with
different categories of changes, (c) defining the categories of changes eligible
for baseline adjustments, (d) defining which party can request a baseline
adjustment, and (e) when this can be done, what time period of the service
phase the adjustment will cover, and what approval process is required.

3. Potential changes that are not obviously predictable. For example, changing the
use of a facility from warehouse to office space. These potential changes require
either (a) agreement clauses that allow for adjustments for unexpected changes
and/or (b) the use of a “re-open” clause that allows either party to renegotiate
the baseline “model.” These clauses would be part of or consistent with
termination, default, and arbitration clauses contained in the agreement
between the agency and the ESCO. Determining which of the these three
categories each potential change fits into can be done by preparing a list of
potential changes associated with each water conservation measure or by
defining which baseline factors are constant or are assumed to be constant,
and which can vary.

The following are some notes on baseline adjustments:

¢ Even if utility meter analysis is used to determine savings, a complete and detailed
audit (e.g., investment-grade audit) is required. If the baseline conditions are not
well documented, it becomes difficult, if not impossible, to properly adjust them
when they change and adjustments to payment calculations are required. For
example, if a toilet valve retrofit takes place in a building with 100 toilets, and
later (during the service phase) the number of toilets is increased to 125, post-
installation water-use may be more and calculated savings may be less. If there
were no records of how many toilets were originally in place, however, the
baseline could not be adjusted to properly reflect the amount of “true” savings
and how much the ESCO should be paid.

* With Option A, baseline adjustments are less likely to be required because many
of the factors are stipulated, such as occupancy. This is one reason why Option A
can be less accurate but easier and less expensive to implement.

¢ Option B involves metering techniques. Baseline capacity values are assumed to
be constant (e.g., baseline sprinkler head flow rates or water closet gallons per
flush), but baseline “operating values” can be changed by using post-installation
monitoring data (e.g., hours per year of irrigation and flushes per day).
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¢ For Option C, billing analysis, either typical values or post-installation values are
defined for baseline and post-installation independent variables that influence
water-use (e.g., weather and occupancy). It is important to agree in advance on
the variables that will be used.

* For Option D, calibrated simulation, it is important to agree in advance on the
model to be calibrated and what changes will require a new simulation run. For
most retrofit and new construction projects, baseline and post-installation models
are calibrated and then run with typical input data (e.g., weather data).
Thereafter, they are typically not modified unless major changes occur at the
site. Annual verifications are expected, but normally the models do not need to
be run again unless changes occur to the installed WCMs.

Notes on Outdoor Water Use

Establishing Baseline Water Consumption

Unless there is a separate meter of outdoor water use, the usual first step is to
evaluate the entire facility's water consumption by using several years of data to
compare seasonal irrigation use with non-seasonal irrigation use. The difference can
be used for a baseline but should be adjusted for changes in temperature, rainfall,
evapotranspiration, and/or other relevant factors, if possible. If the water utility
separately meters outdoor water use, then establishing baseline use is relatively
simple, except for concerns regarding the accuracy of older utility meters. The
difficulty with monitoring whole-building consumption is that outdoor water use can
be so variable that desegregating that end-use from a facility's water load, which is
itself variable in use, can be problematic.

If outdoor end uses are not separately metered by the water utility, strong
consideration should be given to installing new meters to track outdoor end uses.

An alternative to establishing baseline outdoor use, without new or existing
metering, depends on the system having a relatively constant flow rate and being
operated on a relatively regular schedule. For example, the consumption of a
sprinkler system that flows constantly at “X” cubic feet per minute (CFM) for “Y”
hours per day can be reasonably estimated. It is common, however, for operators to
vary the operation of outdoor systems, depending on perceptions of need. Detailed
information about how the system is operated is necessary to place a high degree of
confidence in calculated estimates of use, unless the investment in the project is
small enough to tolerate a relatively low degree of confidence in the estimate of
baseline use.

Methods of Monitoring Savings

In comparison to metered observations, estimating savings from outdoor water-use
projects by stipulating or assuming changes in the system's operation is particularly
difficult. Efficiency improvements to outdoor water end-uses generally are focused
on either modifying the schedule of irrigation or improving the efficiency of water
delivery to the lawn or crops.
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Modifying the schedule of irrigation is based on varying irrigation times with weather
and the evapotranspiration rate. These savings may be specific to the plant species
involved and certainly vary according to the region and even the microclimate.
Increasing the delivery efficiency of water involves the use of irrigation technologies
(e.g., “drip irrigation” or more efficient sprinkler technologies) or other changes
that result in lower evaporative losses. These savings also depend on local climate
and evapotranspiration rate as well as plant species. Even metered baseline and post-
retrofit data may need to be “normalized” with changing weather.

26.5.7 Notes on Graywater Use

Establishing Baseline Consumption

Establishing baseline consumption depends on which end use(s) the graywater is
displacing. The two most common end uses are irrigation and toilet/urinal
flushing. In each case, the whole-facility meter, end-use metering, or stipulation
approaches for assessing baseline consumption can apply.

Methods of Monitoring Savings

If graywater is completely displacing potable water for a specific end use, and the
graywater consumption level can be shown to represent a one-to-one correlation to
that of the displaced potable water, then the complications of determining a baseline
are not an issue. For post-installation graywater measurements, it may be easier to
meter the flow of graywater into a system. If the graywater originates from multiple
sources, then it would be easier to monitor the use of graywater at the end use.

26.5.8 Demand Savings

Some water utilities have demand charges that are linked to water meter size. Water
conservation projects therefore may not realize any demand savings unless the water
meter is replaced with a smaller one, or if it can be shown that a larger meter would
have been required in the absence of the WCMs. In these situations, any demand
savings will depend on the change in meter size and the serving utility's schedule of
charges.

Changes in water supply demand may also affect sewer charges. Sewer charges are
sometimes based on how much water is delivered to the utility's supply meter during
a specified period, such as one winter month. Demand savings from reduced sewer
charges resulting from water conservation measures can be calculated from the
sewer charge before and after the improvements are made.

26.5.9 Sanitary Considerations

Most domestic water use is for cleaning and transporting waste. These are sanitary
functions that use equipment and systems designed to comply with carefully crafted
sanitary codes and standards. Saving water by using methods that compromise system
performance is unacceptable. For example, when graywater systems are installed,
special attention should be taken to prevent cross connections and prolonged
retention periods.
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General Considerations for Selecting an Appropriate
M&V Option and Method

Whole-Building Analysis—Option C
The most common approach to M&V for water is the “whole-building” or main-

meter approach, in which all aspects of water usage are combined into a single M&V
analysis strategy.

To establish a baseline figure on which all savings calculations are based, a typical
method is to average the previous 2 to 3 years of consumption data (e.g., directly
from past water/sewer bills) and convert this number into daily usage. This
calculation will typically be in gallons, but it can also be in cubic feet or cubic
meters. The baseline figure will be in units of water/sewer use (e.g., average daily
consumption), which is not a monetary amount. During the term of the
performance contract, this baseline figure can be converted into a monetary
amount using the current water/sewer rate in that community.

Understanding and tracking key parameters at the facility (e.g., population changes)
are important in accurately defining a baseline and estimating building-wide water
savings estimates. These parameters are used in adjusting the baseline as the
parameters change over time.

As an added benefit, detailed and frequent (even continuous) building-wide water
consumption metering data may also provide important information for assessing
equipment performance.

Sub-meters and Data Loggers—Option B

Water sub-metering should be considered for the following:

® Facilities with significant single process use or outdoor water use.

® Large facilities with distinct water-use areas that can be accurately metered and
monitored; examples include individual buildings on military bases, cooling
towers, laundry facilities, or graywater systems.

¢ Facilities for which the agency wants to achieve or verify savings for a discrete
portion.

One benefit of sub-metering is that it provides ongoing information on the
performance of individual systems. This can provide the federal agency and ESCO
with early warnings of system problems, and it may prove helpful if troubleshooting
is required. For example, a leak that could easily nullify all water savings resulting
from a water measure can be more easily identified and repaired by regular reading
of submeters.
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Water sub-metering should be considered in order to make the user (e.g., individual
departments) accountable for his or her water use. For example, reductions in water
consumption are being experienced in multifamily properties that use sub-metering
as a conservation strategy. Thus, water sub-metering can both promote savings and
act as a means of detailed verification.

Sophisticated water meter data loggers have been developed that can greatly assist in
the M&V of water measures. The use of data loggers can often help identify actual
savings when a facility faces considerable and/or uncontrollable changes in factors
that affect water use (e.g., occupancy, weather). Changing factors can often be too
expensive and nearly impossible to measure. With data loggers, water savings per
fixture use can be measured rather than relying on the measurement of overall
reductions in water use.

26.6.3 Use of Stipulations—Option A

As discussed in part 26.5.4 using nameplate data for water-consuming devices can
introduce significant uncertainty into savings calculations. Thus, this approach
should be used with caution and only for projects in which the economic value is low,
where there is little risk of not obtaining the project, and/or for which assumptions
can be tested or confirmed with current or historical data.

While a stipulation may be the least expensive method of determining post-
installation unit consumption rates, water savings calculations still have a significant
variable—the number of uses (e.g., flushes, showers, irrigation schedule, and their
duration).

26.6.4 Use of Simulation Tools—Option D

This M&V approach can be considered a combination of Options A and B or A and
C, in which meter data are combined with calculations using analysis tools such as
spreadsheets, vendor computer programs, or sophisticated simulation programs that
estimate water use in evaporative cooling systems, for example. Caution should be
used when working with any simulation tool to ensure that the results are reasonable
and documented. See Chapter 24 for general information on calibrated simulation
for energy efficiency projects.

26.6.5 Using Multiple M&V Options at a Single Facility

When a variety of measures are installed at a single facility, it is not recommended
that different M&V options be used to calculate savings. For example, Option B
should not be used to calculate savings from an irrigation retrofit when Option C is
then used to calculate the remaining savings at a facility, through a billing meter
analysis and the subtraction of the irrigation system savings. This can lead to
inaccuracies in savings estimates.
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26.7

26.7.1

Summary of M&V for Water Conservation Measures

The following paragraphs and tables summarize the five M&V methods described in
this document as they apply to WCMs. Each method is appropriate for different
measure types and risk profiles. The descriptions in this document assist federal
procurement and project managers as well as ESCOs in the selection of the most
appropriate method. See part 26.6 for a discussion on selecting appropriate M&V
methods.

Method WCM-A-01—Stipulation of Key Variables, No Metering

This method assumes that the federal agency and the ESCO are confident that unit
water consumption can be defined and stipulated for each fixture type and that
device usage schedules (flushes per month, hours of use, water schedule, or another
parameter) can be quantified and stipulated based on the manufacturer's data and
other available data. This M&V method is appropriate for projects in which water is
conserved in either or both of these ways:

* Replacing existing plumbing fixtures (the baseline) with new fixtures designed to
deliver water at low flow rates

® Delivering water during fewer and/or shorter intervals.

Example WCMs include new toilets, urinals, shower heads, and/or irrigation head
retrofits; defined-cycle laundry and dishwashing retrofits; and irrigation and once-
through pumping control conversions.

In this approach, as with all M&V methods, surveys are required to document
existing (baseline) and new (post-installation) devices and their characteristics.

All values, however determined, are stipulated for the term of the agreement, subject
to changes in the facility or its operation. The source(s) of sti